In the present paper, a systematic study of the vesicular component found in the unmyelinated nerve fibers of the intestinal nervous plexus from the serosa to the mucosa of the guinea pig was carried out. This vesicular component containing dense granules with diameters from 300 to 1100 Ä was distinguished from the synaptic vesicles of 100 to 500 Ä. The distribution of granules and vesicles of the myenteric plexus of the duodenum and colon and extraganglion nervous fibers of the mucosa, submocusa and muscularis was studied. These results suggest that the vesicles can be the site of synthesis and storage of the substance P and 5-hydroxytryptamine.
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From the In the present paper, a systematic study of the vesicular component found in the unmyelinated nerve fibers of the intestinal nervous plexus from the serosa to the mucosa of the guinea pig was carried out. This vesicular component containing dense granules with diameters from 300 to 1100 Ä was distinguished from the synaptic vesicles of 100 to 500 Ä. The distribution of granules and vesicles of the myenteric plexus of the duodenum and colon and extraganglion nervous fibers of the mucosa, submocusa and muscularis was studied. These results suggest that the vesicles can be the site of synthesis and storage of the substance P and 5-hydroxytryptamine.
H a g e r and T a f u r i 1 demonstrated the presence of dense granules and clear vesicle measuring 1200 to 1500 Ä, within the intraganglionic unmyelinated fibers of the myenteric plexus of the guinea-pig' s colon. Such granules and vesicles are surrounded by a well defined membrane. Both these components are morphologically similar to those found in the neurohypophysis ( G r e e n and v a n B r e e m e n 2; P a l a y 3 ; B a r g m a n n and K n o o p 4 ; B a r g m a n n et al. 5; F u j i t a 6 ; H a r t m a n n 7 ; B r e t s c h n e i d e r 8; G r e e n and M a x w e l l 9 ; G e r s c h e n f e l d et a l.10).
Similar but larger vesicles were found in the chromaffin cells of the intestines and adrenals ( S j ö s t r a n d and W e t z s t e i n 1 1 ; d e R o b e r t i s and V a z F e r r e i r a 1 2 ; T a f u r i 13) .
The reduction of the osmic acid in such vesicles, however, seems to be more intense than in the smaller vesicles mentioned above.
Furthermore, in the pineal gland and in the an terior hypothalamus of rats d e R o b e r t i s and P e l l e -g r i n o d e I r a l d i 14 and P e l l e g r i n o d e I r a l d i et al. 15 found vesicles, which strongly reduce osmium tetroxide.
It is known that adrenaline and noradrenaline, as well as other catecholamines, possess a strong re ducing action on the osmium tetroxyde in fixation ( B e n n e t t 16) . The discovery of vesicles with deposits of reduced osmium suggests the presence of catechol amines in such structues. Recent ultrastructural, biochemical and pharmacological findings corrobo rate such a hypothesis This paper deals with a morphological study of vesicular component in the several layers of the guinea pig's interstines.
Techniques
Guinea-pigs weighings 300 to 400 grams were used. After ether anesthesia the abdominal cavity was opened and fragments of the duodenum, the ileum and the colon were taken out, washed in the fixative solution and prepared according to the technique described by T a f u r i 11. After the fixation in cold 1% 0s04, in Peryston Beyer at pH 7.2 -7.4, for 2 hours ( T r u j i l l o C e n o z 18) fragments of different layers of the intestine (whole intestinal wall, whole wall without the mucosa, external muscular layer with myenteric plexus, sub mucosa with Meissner's plexus and isolated mucosa) were embedded in a prepolymerized mixture of butyland methyl methacrylate (9 : 1, 8.5 : 5, and 8:2).
The sections were made with a Porter-Blum micro tome and observed under an EMU 2 RCA electron microscope or a Siemens Elmiscop I.
The localization of Auerbach's ganglia in the whole wall and external muscular layer of the intestine was done according to H a g e r and T a f u r i 19.
Results

Vesicular com ponent of the intraganglionic nerve fibers of the myenteric plexus in the duodenum and colon
Intraganglionic unmyelinated fibers cut at differ ent angles and presenting various diameters are shown in Figs. 1 *, 2 and 3. They are enveloped by cytoplasmic processes of Schwann cells; there fore, it is not rare to find the presence of mesoaxons. In great number of fibers we can also find mito chondria, neuroprotofibrils and a characteristic vesicular component in varying amount. This vesicu lar component contains: 1. clear synaptic vesicles from 100 to 500 Ä ; 2. vesicles from 300 to 1100Ä each containing a dense granule varying in size from 100 to 800 Ä and presenting variable shapes, inter nal structure, density and distribution; 3. clear round or oval vesicles lacking dense material *. All vesicles with or without granules are limited by a single membrane 40 to 50 Ä thick.
In order to evaluate the vesicular component in the duodenum and colon only those fibers perpen dicularly cut were selected for study. The larger diameter of 18 fibers from the duodenum and 33 from the colon was measured. In each of these fibers the diameter of the vesicular components was also measured and all the vesicles were counted. Figs. 4 and 5 summarize these results. As can be seen from the histograms the size of both the vesicles with dense granules and the clear large vesicles is around 800 Ä for the duodenum and 900 Ä for the colon, but this difference has no statistical significance. Vesicular com ponent in the extra ganglionic nerve fibers of the myenteric plexus in the muscular layer, in the fibers of the submucous plexus and in the peripheral plexus of the duodenum Twenty three nerve fibers from above mentioned regions (muscularis, submucosa and mucosa) cut perpendicularly were studied. In each fiber the large diameter and the vesicular components were meas ured and counted. Fig. 6 illustrates the results of these observations. As can be seen, the size of the vesicles containing a dense granules is around 1000 to 1100 Angström.
As the variation factor of the vesicles could be related to the fiber diameter, we decided to test this point. The relation index (r = 0,18) demonstrated the absence of any such relationship.
Although technical difficulties did not allow us to collect sufficient material for a statistical analysis, we were at least able to find vesicles of 300 -400 Ä containing irregular granules (100 Ä ) within some unmyelinated fibers of the colon serosa (Fig. 7 ) .
Discussion
Recently G r i l l o and P a l a y 21 have confirmed in the rat observations of H a g e r and T a f u r i 19 in the ganglia and nerves of the autonomic nervous system of the guinea pig intestine. Based on the internal structure, size and density of the dense granules the authors distinguish three types of granulated vesicles. Our observations in the guinea-pig' s intestine suggest the existence of only two different types of granulated vesicles and one of clear vesicles, larger than synaptic vesicles. The first type which includes vesicles from 400 to 1100Ä, containing a large gra nule with an electron opacity to that of neurosecretory granules of the neurohypophysis was found in the intra-and extraganglionic nerve fibers of the colon and duodenum (Figs. 2 and 3 ) . The second type comprises vesicles of 300 to 400 Ä, having a very dense and osmiophilic granule of 100 to 200 Ä found in the colon serosa (Fig. 7) .
The granular and large clear vesicles have never been seen outside the fibers. They are distributed, in variable quantity, along the fiber, and the in con centration does not increase in the region of axosomatic synapses. These findings suggest that such components are being formed along the axon. A similar view concerning to secretion of noradrenaline by the adrenal nerves was presented by v o n E u l e r 22.
G e r s c h e n f e l d
et a l.10 showed that the neurosecre tory granules found in the unmyelinated fibers of the preoptico-neurohypophyseal tract of the toad are synthetized within the preoptic nucleus and increase gradualy in syze along the entire preoptico-neurohypophyseal tract. In the intestine the synthesis of the vesiculated material is probably also made along the axon.
Our observations suggest that the granule material is synthetized and stored inside the vesicular mem brane which isolates it from the surrounding cytoplasma. Y o n E u l e r et a l.23 using the cell frac tionation technique, were able to separate a microgranular fraction rich in noradrenaline from the splenic nerve. According to these authors nor adrenaline is stored inside the membrane. It seems possible that the vesicular component of the intra mural nerve fibers of the intestine might be isolated with a technique similar to that used by v o n E u l e r , permitting direct biochemical analysis.
The large vesicles which are distinguished from synaptic vesicles by their size ar also found in the pre optico-neurohypophyseal tract, according to P a l a y 3 and G r e e n and M a x w e l l 9. It is possible that they derive from the larger dense vesicles after the release of the granulated material. Regarding the possible nature of the two types o f granular vesicles at present we may only speculate. study ( T a f u r i 13) we have found serotonin in the mucosa and muscularis and a substance P-like ac tivity in the submucosa of the guinea-pig's colon. On the basis of these experiments it is not unreason able to think that the granules found in the intraand extraganglionic unmyelinated fibers of Meiss ner's plexus of the guinea-pig's intestine, might be the site of synthesis and storage of substance P. On the other hand, the possibility exists that the granulated vesicles of Aeuerbach's plexus might contain 5-hy droxytryptamine. Von W e r n e r S t e i n und E r n s t -R a 
It is k n o w n t h a t i n t e s t in e is r ic h i n s e r o t o n i n ( 5 -h y d r o x y t r y p t a m i n e , e n t e r a m i n e ) a n d i n s u b s t a n c e P ( G a d d u m 24) . It h a s b e e n s u g g e s t e d t h a d
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